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PREAMBLE 

a	 This certificate is ISSUed to certIfy that the package (packagIng and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10. Code ot Federal Regulations. Part 71. ·Packaglng and Transportation of Radioactive Material' 

b This certificate does not relieve the conSignor from compliance With any requIrement of the regulallons of the U S Department ot 
Transportation or other apphcable regulatory agenCies. Indudmg the govemment of any country through or Into vvhlch the package Will be 

transported 
THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANAL YSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

ISSUE D TO (Name and Address I TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Holtec International Holtec International Repon No HI-951251, Safety 
Ho/tec Center Analysis Report for the Holtee International Storage. 
555 Lincoln Drive West Transport, And Repository Cask System (HI-S TAR 
Marlton, NJ 08053 100 Cask System) ReVISion 12, dated October 9, 

2006 

CONDITIONS 

ThiS certificate is conditional upon fOfftWing the requirements of 10 CFR Part 71. as applicable. and1he cond/lrons specified below 

(a ) Packaging " J.\.,	 j~<c' 
. 4" .~	 -: '.\ 

(1) Model No,: til-STAR 100.~em 
~ ',~	 oJ,.- , .r. ',,- / "'F ' 

(2) DescriptionL " ~.~-~ -:.: Y­
\4' .... , ; ~ ~ ; i. .L " Y 

The HI-ST~}OO S~jS.. m~ ~mcom . a MUJtt4>urpose Canister (MPC)a _~_.~
inside of an1?y~rpac~edj , , ~, ansport~pn (with impact limiters) of 
irradiated nU~~H fuel. The HI-STA).,1 Syste· sists of interchangeable MPCs that 
house the speX'l .Jl4.c1ear fuel cind an oveTpaO< rovides the containment boundary, 
helium retention 19~(jary, gamma and neutron radiationshlelding, and heat rejection 
capability. The outer dh3meter of the overpack of the HI-STAR 100 is approximately 96 
inches without impact limiten; and approximatelyJ28 inches with impact limiters Maximum 
gross weight for transportation (inctu~ o'-pack, MPC, fuel, and Impact limiters) IS 

282,000 pounds. Specific tolerances germane to the safety analyses are called out In the 
drawings listed below. 

Multi-Purpose Canister 

There are six Multi-Purpose Canister (MPC) models designated as the MPC-24, MPC-24E, 
MPC-24EF, MPC-32,MPC-68. and MPC-68F. All MPCs are designed to have identical 
exterior dimensions, except those MPC-24EJEFs custom-designed for the Trojan plant. 
which are apprOXimately nine inches shorter than the generic Holtec MPC design. A single 
overpack design is provided that is capable of containing each type of MPC. The two digits 
after the MPC designate the number of reactor fuel assemblies for which the respective 
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5 (a )(2) Description (continued) 

MPCs are designed. The MPC-24 series is designed to contain up to 24 Pressurized Water 
Reactor (PWR) fuel assemblies; the MPC-32 is designed to contain up to Intact 32 PWR 
assemblies; and the MPC-68 and MPC-6BF are designed to contain up to 68 Boiling Water 
Reactor (BWR) fuel assemblies. BWR fuel debris may be shIpped only In the MPC-68F 

PWR spent fuel assemblies classIfIed as fuel debris may be loaded only In MPC-24EF 

The HI-5TAR 100 MPC IS a welded cylrndncal structure wIth flat ends. Each MPC IS an 
assembly consisting of a honeycombed fuel basket, baseplate, canister shell, lid, and closure 
nng, The outer diameter and cylindncaJ haight of each generic MPC IS fixed The outer 
diameter of the Trojan MPCs ~1Sam. as ~ reneric MPC, but the height IS 

approximately nine Inches shorter than the genem:' MPG.-design. A steel spacer IS used with 
the Trojan plant Mli;~ ensure the MPC-overpack i~~ is bounded by the generic 
design. The fuel ~ket designs vary based on the MPC m~1. The MPC pressure 
boundary is a ~ed enclosure constructed entirely of a stam~"~s steel alloy. 

Overpack 

The Hr-S~ 100 over~ ~-,. a;muttt__~r st,eL.njjer with a ~ed baseplate and bolted 
lid (c1osurAl1ate). The inn hell ot the O¥er .fo~s an interr\aL.cylindrical cavity for 
housing t~PC. The - . rl~ Of:fhe -0 . ,. . inner shell i~ttressed with 
intermedi~~teel~ '- . " ". - overpack c1~e plate incorporates a 
dual O-rin~ deSign~.~41aRJur,e Jfs"~ ." . 'titian I :t.Qa cont~ent system consists of 
the overpa"ner _. . t10n:}111 me, to~ure pla1~~ top closure inner O-ring 
seal, vent PtJ:'1 plug " . ~ and.: ~) ar!fl!feal. '. 

,r ..-' 

Impact l imitdfs 
, . 

The HI-5TAR 100 o~rpack is r,tted with two impact lim1t&rs fabricated of aluminum 
honeycomb completely enrJosed by an all-welded austenitic stainless steel skin The two 
impact limiters are attached to the overpack with 20 and 16 bolts at the top and bottom, 
respectively. 

(3) Drawings 

The package shall be constructed and assembled in accordance with the following drawings 
or figures in Holtec Intemational Report No. HI-951251, Safety Analysis Report for the Holtec 
International Storage, Transport, And Repository Cask System (HI-STAR 100 Cask System), 
Revision 12: 

(a) HI-STAR 100 Overpack Drawing 3913, Sheets 1-9, Rev. 7 

(b) MPC Enclosure Vessel DraWing 3923, Sheets 1-5, Rev. 14 
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5.( a)( 3) Drawings (continued) 

(c) MPC-24E/EF Fuel Basket	 Drawing 3925, Sheets 1-4, Rev 5 

(d) MPC-24 Fuel Basket Assembly Drawing 3926. Sheets 1-4. Rev 5 

(e) MPC-68/68F/6BFF Fuel Basket Drawing 3928. Sheets 1-4. Rev 5 

(f) HI-STAR 100 Impact LImiter Drawing C1765. Sheets 1 and 2. Rev 2, 
CaC No. 9261, AppendIx B Sheet 3, Rev. 1, Sheet 4, Rev. 2; Sheets 5 and 

6, Rev 1; and Sheet 7, Rev. 0 
(g)	 HI-STAR 100 Assembly Driiw;ng 3930, Sheets 1-3, Rev 1 

for Transport 

(h) Trojan MPC~~EF Spacer Ring Drawing 4111, Sheets 1-2, Rev. 0 

(i)	 Damage~LEuel Container Drawing 4119. Sheet 1-4, Rev. 1 
for Troj~_?'Plant SNF.,j; 

UJ space~~ Trojan Fa~lrrel Can Df~~122, She~j-2, Rev. 0 

(k) Failect,f..uel Can for Tfoft..~ __ :: c ings PFF~1. Revc 8 and~J Lu,
,_ _ ~('. -~-v\ .~2, Sheets 1:~ 2, Rev. 70 

~ ~~ ': ! " 

. , !II ~ i w ~ t. - I _~. 

(I) HI-5TAR 1{)O MPa~~ ; ~ ~ : \ ~ Orawin~-7, She~t8 1-4, Rev. 6 
_~t ~ ~ ,_~. ~ ~ f ~,~~~ 

.1 • ,...5.(b)	 Contents 

(1)	 Type, Form, and ~ntity of Material 

(a)	 Fuel assemblies meating the specifications and quantities provided in Appendix A to 
this CertifIcate of Compli~e ~ ~ting the requirements provided In Conditions 
5.b(1)(b) through 5.b(1)( i) below are authorized for transportation 

(b)	 The following definitions apply: 

Damaged Fuel Assemblies are fuel assemblies with known or suspected 
cladding defects, as determined by review of records, greater than pinhole 
leaks or hairline cracks, missing fuel rods that are not replaced with dummy 
fuel rods, missing structural components such as grid spacers, assemblies 
whose structural integrity have been impaired, or those that cannot be 
handled by normal means. Fuel assemblies which cannot be handled by 
normal means due to fuel cladding damage are considered fuel debris. 
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5. (b)( 1)( b) Definitions (continued) 

Damaged Fuel Containers (or Canisters)(DFCs) are specially designed fuel 
containers for damaged fuel assemblies or fuel debris that permit gaseous 
and liquid media to escape while minimizing dispersal of gross particulates 

The DFC desIgns authorized for use In the HI-STAR 100 are shown In FIgures 
1 2 10 and 1 2 11 of the HI-STAR 100 System SAR. Rev 12 

Fuel Debris IS ruptured fuel rods, severed rods, loose fuel pellets, and fuel 
assemblies with known or suspected defects which cannot be handled by 
normal means due to fuel cladding damage Fuel debris also includes cenaln 
Trojan plank~~fual1niUti8lIOlltalnedIn Trojan Failed Fuel Cans 

IncqrLIJrid Spacers are fuel assembl1Yi~pacers located within the active 
f~~gion (i.e., not including top and bo"om~acers). 
·t, ~~? 

..~i~ Fu~1 Assemblies are fuel assemblies wIthb)Jt known or suspected 
. "t:laddi ts greater than pinh or haff4tne cracks and which can 
, be hanh<?rmal ~ns. FftJe blies w~ut fuel rods in fuel rod 

locations ~ be ~~Ae<:%a t fuel asse~ies unless dummy fuel 
rods are o(disp '~ap a 0 water greaf&l1han or equal to that 
displ~d .' '~1 ojan fuel a~blies not loaded into 
DF~ F' . as~eJ)1.blies. ~~~ 

-~ Min~;';; , :.~~;:u.~~~lbIY.l).~rage enrichment. 
, -:'~at~~ • r,,_~ered in~mrmining minimum 

.,nChmtnt . ". .~ ',£l1f 
~~fuel Hardwar~ is'den-Oed as S""urnable p'oison Rod Assemblies (BPRA), 
Thirll'tlf6Jf>lug Devices (TOPs), and RocPOuster Control Assemblies (RCCAs). 

Planar-Aver3-ge J4tti~n~m~t is the average of the distributed fuel rod 
initial enrichments within a given axial plane of the assembly lat1ice. 

Trojan Damaged Fuel Containers (or Canisters) are Holtee damaged fuel 
containers custom-designed for Trojan plant damaged fuel and fuel debris as 
depicted in Drawing 4119, Rev. 1. 

Trojan Failed Fuel Cans are non-Holtec designed Trojan plant-specific 
damaged fuel containers that may be loaded with Trojan plant damaged fuel 
assemblies, Trojan fuel assembly metal fragments (e.g., portions of fuel rods 
and grid assemblies, bottom nozzles. etc.), a Trojan fuel rod storage 
container, a Trojan Fuel Debris Process Can Capsule, or a Trojan Fuel Debris 
Process Can. The Trojan Failed Fuel Can is depicted in Drawings PFFC-001. 



iiIii 

NRC FORM 618 U.S NUCLEAR REGULATORY COMMISSION 
( 8-2000' 

CERTIFICATE OF COMPLIANCE10 cr~ i' 

FOR RADIOACTIVE MATERIAL PACKAGES 
a CERTIFICATE NUUBER b REVISION NUMeER c DOCKET NUMBER d. PACKAGE IDENTIFICATION PAGE PAGES1 

N11~I=R 

9261 6 71-9261 USA/9261/B(U)F-85 5 OF 11 

5 (b)( 1)( b) Definitions (continued) 

Rev. 8 and PFFC-002, Rev. 7 

Trojan Fuel Debris Process Cans are Trojan plant-specIfic canisters 
containing fuel debris (metal fragments) and were used to process organic 
media removed from the Trojan plant spent fuel pool dUring cleanup 
operations In preparatIon tor spent fuel pool decommIssIoning TroJan Fuel 
Debns Process Cans are loaded Into Trojan Fuel Debris Process Can 
Capsules or dIrectly Into TroJan Failed Fuel Cans The TroJan Fuel Debris 
Process Can is depicted in Figure 1.2.1 DB of the HI-STAR100 System SAR. 
Rev. 12 

Trojan..F~bris Process Can Caps.uJes are TroJan plant-specific 
ca~~ that contain up to five Trojan F~I ~ebns Process Cans and are 
~ med, purged, backfilled with helium an~en seal-welded closed. The 
~an Fuel Debris Process Can Capsule is ~icted in Figure 1.2.1 DC of the 

.);-if-STAR ~OO System SAR, Rev. '12. ~'r' 
.	 .~ 

ZR mea' zjrconivrn-hasedJu ding mat~ls authorized for use in a 
"~'L< I~r p~rPlarl r 

• 

(d) 

(e)	 For MPC-68s pa~y IfAId.ith{)rray/class 6x6A. 6x6B, 6x6C, or Bx8A fuel 
assemblies, all remaining ZR clad intact fuel assemblies In the MPC shall 
meet the more restrictive of the decay heat limits for the 6x6A, 6x6B, 6x6C, 
and 8x8A fuel assemblies or the applicable Zircaloy clad fuel assemblies. 

(f)	 PWR non-fuel hardware and neutron sources are not authorized for 
transportation except as specifically provided for in Appendix A to this CoC. 

(g)	 BWR stainless-steel channels and control blades are not authorized for 
transportation. 

(h)	 For spent fuel assemblies to be loaded into MPC-32s, core average soluble 
boron, assembly aver age specific power, and assembly average moderator 
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5 (b)( 1)( b ) Definitions (continued) 

temperature in which the fuel assemblies were irradiated, shall be determined 
according to Section 1.2.3.7 1 of the SAR, and the values shall be compared 
agaInst the limits specified In Part VI of Table A 1 ,n Appendix A of this 
Certificate of Compliance 

(I)	 For spent fuel assemblies to be loaded rnto MPC 32s. the reactor records on 
spent fuel assemblies average burnup shall be confirmed through physIcal 
burnup measurements as descnbed In SectIon 1 2 3 7 2 of the SAR 

5.(c)	 CritIcality Safety Index (CSI)= 0.0 

For operating controls and prooedttres, in additIon to the requirements of Subpar1 G of 10 CFR Par1 
71 : 
(a)	 Each package sl1~e both prepared for shipment and ope~d in accordance with detailed 

written operati~rocedures. Procedures for both preparation ..and operation shall be 
developed. ~)il minimum, those procedures shall include the 1~wing provisions: 

.-, ./!;'.	 --3.. 

( 1)	 Id?;~Cation of .~ e"qo be J~ed a~ i 'ndent ve~tion that the fuel meets 
th ecification. npitjon~:(r» a~ , 

. .~,.,..;. 

(2)	 8q1,ore each-spip shall verify ~ document that each 
re9~ementd"10 ,,' , led."­

(3) Th~~Ckag~~Sal~~ i~,leak I reQui~enls 
(a)	 '~II ov;rPa~OP~;~;.. . .. ~~..:-_. Is shap f~leaktested to show a tolal 

~pJ< rate of not'gr~, ~'4.3 atm c~~c (helIum), The leak test _4 

sfl8tJ'ave a minimum.~";;ftivity of 2.15 x{fO atm cm 3/sec (helium) and shall 
be pe,(c;>tmed: 

(i)	 within 1he ~jf-lllOPth ,.nod'prior to each shIpment; 

(ii)	 after detensioning one or more overpack lid bolts, drain port, or the 
vent port plug; and 

(iii)	 after each seal replacement. 

(b)	 Within 30 days before each shipment, all overpack containment boundary 
seals shall be leak tested using a test with a minimum sensitivity of 1 x 10.3 

atm cm3/sec. If leakage is detected on a seal, then the seal must be replaced 
and leak tested per Condition 6.(a)(3)(a) above. 



iii 

NRC FORM 618 U.S NUCLEAR REGULATORY COMMISSION 
(8-?OOO) 
10 CFR 11 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1 a CERTIFICATE NUUBER b REVISION NUUBfR c DOCKET NUMBER d. PACKAGE IDENTIFICATION PAGE PAGES 

N1t~~~ 

9261 6 71-9261 USAl9261/B(U)F-85 7 OF J J 

6.(a)(continued) 
(c)	 Each overpack containment boundary seal must be replaced after each use of 

the seal. 

(4)	 The relief devIces on the neutron shield vessel shall be replaced every 5 years 

(5)	 MPC-68F and MPC-24EF shall be leak tested prtor to shipment to show a leak rate of 
no greater than 5 x 1O-{i atm cm 3/see (helium) The leak test shall have a minimum 
sensitivIty of 2 5 x 1O-b atm em 3/see (helIum) 

(6)	 MPCs deployed at an ISFSI under 10 CFR Part 72 prior to transportation may be 
dried uSing the vacuum dryjJlg metbod or the Forced Helium Dehydration (FHD) 
method. MPCs plaQeetJtit1!Ctly;~d.lT•.~fPaation service under 10 CFR 71 without 
first being depJo~.<N!1 an ISFSI must be ~eii u~g the FHD method. Water and 
resid.ual m~'shall be removed from the ~ ir')..pccordance with the following 
s~cm~~: . 

~ 

For tt)05e MPCs vacuum dried: 
~..': J...	 /; . .,.:.:..{	 ) ~> 

(aL	 The MP~ If &e evacuated to a ~ure of les~n or equal to 3 torr. 

(b)'-;	 The MPC.:· ~haI0~id'a S~~\J;.<Ir~~sure olle~Ghan or equal to 3 torr lor 
\.-> at lea6~. 3C\!. - ., .... ''J/:"1..1 .,=:--' 
I "\.,f	 '.:;,. 

• ,...... ..... a. ~ ... '.... _. ~. -. • 

FO~"~ose M <1rieCt em:, ,,~. 

(a) 

(7) 

(8)	 Water and residual mois. ~i ~,remOved from the HI-51AR 100 overpack In
 
accordance with the following specifications:
 

(a)	 The overpack annulus shall be evacuated to a pressure of less than or equal 
to 3 torr. 

(b)	 The overpack annulus shall hold a stable pressure of less than or equal to 3 
torr for at least 30 minutes. 

(9)	 Following vacuum drying, the overpack shall be backfilled with helium to ~ 10 psig 
and ~ 14 psig. 

(10)	 The following fasteners shall be tightened to the torque values specified below' 
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6.(a)( contInued) 
Fastener Torque (ft-Ibs) 
Overpack Closure Plate Bolts 2895 ± 90 
Overpack Vent and Drain Port Plugs 45 +5/-2 
Top Impact Limiter Attachment Bolts 256 +10/-0 
Bottom Impact Limiter Attachment Bolts 1500 +45/-0 

(11 ) Verify that the appropriate fuel spacers. as necessary. are used to position the actIve 
fuel zone within the neutron absorber plates ot the MPC, and limit aXial movement of 
fuel assemblies In the MPC cavIty 

(12)	 Appropriate monitoring for combustible gas concentration shall be performed prior to. 
and during MPC lid-wEf*rtTian4 "'eJd~{I operations The space below the MPC 
lid shall be~~ed or purged with inert-g~ pJipr to, and during MPC lid welding 
and weld c operations to provide additio~~rance that flammable gas 
concentr~,- s will not develop in this space. ,­

<--~~~ 

(b)	 All accePta~ests.-and. mainte~an~e shall be perlorr:n~ in a~.rd~nce with detailed written 
procedures ,ced .fabrication, acceptan tfng, ans-:malntenance shall be 
developedKrid shall i ." f~ foIlO~~~ pro~i _~ _:'. 

, ,,~, ~ A 

(1 )	 Tht£l}verpack liff ~ 300% of tbamaximum design li11ing'1'"lionl- ~hall;. ~e tr
 
lo¢
 ~ ,/

.-----..7 • 

I 

, ' 

.. 'ttl A~ Section III, Subsection 
'. f hydr~tic testing is used, the= 
sign pr~re. The minimum 

pneumpt. .E

(2) 

~1esting is used, the MPC 
n pressilfe:. The minimum pneumatic 

~............ , 'c
 

/ ./ 

(3)	 The overpack shall qe pressure tested to 1~500/0 of the Maximum Normal Operating 
Pressure (MNOP). Thel6tni~ tcil1 pr~sure shall be 150 psig. 

(4)	 The MPC Iid-to-shelf (LTS) weld shall be verified by either volumetric examination 
using the ultrasonic (UT) method or multi-layer liquid penetrant (PT) examination, 
The root and final weld layers shall be PT examined in either case. If PT alone is 
used, additional intennediate PT examination(s) shall be conducted after each 
approximately 3/8 inch of the weld is completed. The inspection of the weld must be 
performed by qualified personnel and shall meet the acceptance requirements of 
ASME B&PV Section III, NB-5350. The inspection results, including all relevant 
indications shall be made a permanent part of the licensee's records by video, 
photographic, or other means providing an equivalent retrievable record of weld 
integrity 
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6. (b)( continued) 

(5)	 The radial neutron shield shall have a minimum thickness of 4.3 inches and the 
impact limiter neutron shields shall have a minimum thickness of 2.5 inches. Before 
first use, the neutron shielding integrity shall be confirmed through a combination of 
fabrication process control and radiation measurements with either loaded contents 
or a check source. Measurements shall be performed over the entire exterior surface 
of the radial neutron shield and each impact limiter using, at a maximum, a 6 x 6 inch 
test grid. 

(6)	 Periodic verification of the neutron shield integrity shall be performed within 5 years 
prior to each shipment. The petiodic verification shall be performed by radiation 
measurements witb-€i~l'ltoad.a~~t. or a check source. Measurements shall 
be taken at three, CrlMsS sectional planes thro-'t9h the radial shield and at four points 
along each<>Q~'s circumference. The avera~~surementresults from each 
sectionaLt*ihe shall be compared to calculated vafu,~c to assess the continued 
effecti~s of the neutron shield. The calculated ~.~ shall be representative of 
the I~d CQntel]ts (i.e., fuel type, enrichmen~,.l>umu~~oling time, etc.) or the 
pa~r cheCk~~~ used for the me~s s. .A., 

(7)	 Thhttst fabricat'r,. lAR'1-Qo bver~~ JI be teste~·~. confirm its heat transfer 
ca~ility. The t: _ be n:1 :ted'~ ttfe radial challQels, enclosure shell 
p;, and fWLJt' ~..fiil . installed aFJt-1I inside and outside 
su es ar~' int . . . s sp.Jepf!ed i~ction 5.(a)(3) of this 

e v~.. r~.ca , Pliabrt;e·~.·,'! e s ,. •....., TteesQ' us~ seallhe overpack 
ca :ffl cord "-with wrttten and approved 
pro . es. . . -overp~""'n; fabricated adequately to 
meet e desig'r\he t\l(ansf,- . ~bm y. ., . 

'~ ...- ~,~', '1'~ J".~-':~·r 

(8)	 For eact(~age, a periodtt~~al perf~fmanC(.fast shall be performed within 
every 5 year~Qt prior to next use, if the packa~s not been used for transport for 
greater than 5 year~J!10 demonstrate that·f.he thermal capabilities of the cask remain 
within its design ba~..! }: ,?, 

(9)	 The neutron absorber's minimum acceptable 1°B loading is 0.0267 g/cm2 for the 
MPC-24 and 0.0372 g/cm2 for the MPC-24E, MPC-24EF, and MPC-68, and 0.01 
g/cm2 for the MPC-68F. The 1°8 loading shall be verified by chemistry or neutron 
atlenuation techniques. 

(10)	 Flux trap sizes: 

(a)	 The minimum flux trap size for the MPC-24 is 1.09 inches. 

(a)	 The minimum flux trap sizes for the generic MPC-24E and MPC-24EF are 
0.776 inch for cells 3, 6, 19, and 22; and 1.076 inch for the remaining cells. 
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(b)	 The mintmum flux trap sIzes for the Trojan MPC-24E and MPC-24EF are 
0.526 inch for cells 3, 6, 19, and 22; and 1.076 inch for the remaining cells, 

(11 ) The mintmum fuel cell pitch for the MPC-68 and MPC-68F IS 6 43 inches 

(12) The package contaInment verifIcation leak test shall be per ANSI 14 5-1997 

7 The maximum gross weight of the package as presented for shipment shall not exceed 282,000 
pounds 

8 The package shall be located on the transport vetucle suchlhat the bot1om surface of the bot1om 
Impact limiter IS at least 9 feet (alOAg ~e)(is o~tbe O'4erpack) from the edge of the vehIcle 

9 The personnel barrier shaU" be-mstalJed at all times while transper1rng a loaded overpack 

10.	 The package authorized't>y this certifrC<Jte is hereby approved for use Ullder the general license
 
provisions of 10 CF'e) 1.17.
 

'; 

11,	 Transport by air ofliSsile mate 
;1--_.,:,& 

12	 Revision NO.5 of-'t1Jls certificate~ 
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INDEX TO APPENDIX A 

Page: Table: Description: 

Page A-1 to A-19 Table A.1 Fuel Assembly Limits 

Page A-1 MPC-24: Urarnum oXide, PWR Intact fuel assemblies 
listed in Table A.2. 

MPC-68' Uranium oxide, BWR intact fuel assemblies 
listed in Table A.3 with or without Zircaloy channels 

MPC-68 Uranium oxide, BWR damaged fuel assemblies, 
with or without Zircaloy channels. placed In damaged fuel 
containers Uranium oXIde BWR damaged fuel assemblies 
shall meet the criteria specified in Table A.3 for fuel 
assembly array/class 6x6A, 6X6C, 7x7A, or 8x8A. 

MPC-68. Mixed oxide (MOX), BWR Intact fuel 
assemblies, wIth or without Zircaloy channels. MOX BWR 
Intact fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6B. 

MPC-68: Mixed oxide (MOX), BWR damaged fuel 
assemblies, with or without Zircaloy channels, placed in 
damaged fuel containers. MOX BWR damaged fuel 
assemblies shall meet the criteria specified in Table A.3 
for fuel assembly array/class 6x6B. 

A-6 MPC-68: Thoria rods (ThO;? and UO;?) placed in Dresden 
Unit 1 Thoria Rod Canisters 

A-7	 MPC-68F: Uranium oxide, BWR intact fuel assemblies, 
with or without Zircaloy channels. Uranium oxide BWR 
intact fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, 
or 8x8A. 

A-a	 MPC-68F' Uranium oxide, BWR damaged fuel 
assemblies, with or without Zlrcaloy channels, placed in 
damaged fuel containers. Uranium oxide BWR damaged 
fuel assemblies shall meet the criteria specified in Table 
A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 
8x8A. 

MPC-68F: Uranium oxide, BWR fuel debris, with or 
without Zircaloy channels, placed in damaged fuel 
containers. The original fuel assemblies for the uranium 
oxide BWR fuel debris shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6A, 6x6C, 
7x7A, or 8x8A. 
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A-19 
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INDEX TO APPENDIX A 

Page: Table: Description: 

A-10 Table A. 1 MPC-68F: Mixed oxide (MOX), BWR intact fuel 
(Cont'd) assemblies, with or without Zircaloy channels. MOX BWR 

Intact fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6S. 

A-11	 MPC-68F: Mixed oxide (MOX), BWR damaged fuel 
assemblies, with or without Zircaloy channels, placed In 
damaged fuel containers. MaX BWR damaged fuel 
assemblies shall meet the critena specified In Table A.3 
for fuel assembly array/class 6x6S 

A-12	 MPC-68F Mixed OXide (MOX), BWR fuel debris, with or 
without Zircaloy channels, placed In damaged fuel 
containers The original fuel assemblies for the MOX BWR 
fuel debrrs shall meet the crltena specified In Table A.3 for 
fuel assembly array/class 6x6B 

A-13 MPC-68F: Thoria rods (ThO:? and UO:?) placed in Dresden 
Unit 1 Thoria Rod Canisters. 

A-15 MPC-24E: Uranium oxide, PWR intact fuel assemblies 
listed in Table A.2. 

MPC-24E: Trojan plant damaged fuel assemblies. 

MPC-24EF: Uranium oxide, PWR intact fuel assemblies 
listed in Table A.2. 

MPC-24EF: Trojan plant damaged fuel assemblies. 

MPC-24EF: Trojan plant Fuel Debris Process Can 
Capsules and/or Trojan plant fuel assemblies classified as 
fuel debris. 

A-2D to A-21	 MPC-32: Uranium oxide, PWR intact fuel assemblies In 
array classes 15X15D. E, F, and Hand 17X17A, B, and C 
as listed in Table A.2. 

A-22 to A-25 Table A.2 PWR Fuel Assembly Characteristics 

A-26 to A-3D Table A.3 BWR Fuel Assembly Characteristics 

A-31 Table A.4	 Fuel Assembly Cooling, Average Bumup, and Minimum 
Enrichment MPC-24/24EJ24EF PWR Fuel with Zircaloy 
Clad and With Non-Zircaloy In-Core Grid Spacers. 

A-ii 
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INDEX TO APPENDIX A 

Page: Table: Description: 

Table A.5	 Fuel Assembly Cooling, Average Bumup, and Minimum 
Enrichment MPC-24/24EJ24EF PWR Fuel with Zircaloy 
and with Zircaloy In-Core Grid Spacers. 

Table A.6	 Fuel Assembly Cooling, Average Burnup, and Minimum 
Enrichment MPC-24/24E/24Er PWR Fuel with Stainless 
Steel Clad 

A-32 

A-32 Table A 7 Fuel Assembly Cooling, Average Bumup, and MInimum 
Enrichment-MPC-68 

A-33 Table A 8 Trojan Plant Fuel Assembly CoolIng, Average Burnup, and 
Minimum Enrichment LimIts 

A-33 Table A.9 Trojan Plant Non-Fuel Hardware and Neutron Source 
Cooling and Burnup Limits 

A-34 Table A.10 Fuel Assembly Cooling, Average Burnup, and Minimum 
Enrichment MPC-32 PWR Fuel with Zircaloy Clad and 
with Non-Zircaloy In-Core Grid Spacers 

A-34 Table A.11 Fuel Assembly Cooling, Average Burnup, and Minimum 
Enrichment MPC-32 PWR Fuel with Zircaloy Clad and 
with Zircaloy In-Core Grid Spacers 

A-35 TableA.12 Fuel Assembly Maximum Enrichment and Minimum 
Burnup Requirement for Transportation in MPC-32 

A-36 TableA.13 Loading Configurations for the MPC-32 

A-36 References 

A-iii 
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Table A.1 (Page 1 of 21) 
Fuel Assembly Limits 

I. MPC MODEL: MPC-24 

A	 Allowable Contents 

Uranium oXide, PWR intact fuel assemblies listed in Table A.2 and meeting the following 
specificatIons 

a Cladding type 

b MaxImum Inrtlal enrichment 

c Post-Irradiation cooling tIme, 
average burnup, and minImum Inrtlal 
enrrchment per assembly 

i ZR clad' 

/I 55 clad 

d Decay heat per assembly: 

I. ZR Clad: 

II. 55 Clad: 

e Fuel assembly length: 

Fuel assembly width 

g. Fuel assembly weight: 

ZR or stainless steel (55) as specified In Table A.2 
for the applicable fuel assembly array/class 

As specified In Table A.2 for the applicable fuel
 
assembly array/class
 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
In Table A.4 or A.5, as applicable. 

An assembly post-irradiation cooling time. average 
burnup, and minimum initial enrichment as specified 
in Table A.6. as applicable. 

~33 Watts 

~88 Watts 

~ 176.8 Inches (nominal design) 

~ 8.54 Inches (nominal design) 

~ 1,680 Ibs 

8 Quantity per MPC· Up to 24 PWR fuel assemblies. 

C. Fuel assemblies shall not contain non-fuel hardware or neutron sources. 

D. Damaged fuel assemblies and fuel debris are not authorized for transport in the MPC-24. 

E Trojan plant fuel IS not permitted to be transported in the MPC-24. 
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Appendix A - Certificate of Compliance 9261, Revision 6 

Table A.1 (Page 2 0(21)
 
Fuel Assembly Limits


~~~-~~~~-~------~~--

IL MPC MODEL: MPC-68 

A Allowa ble Contents 

Uranium oxide, BWR intact fuel assemblies listed in Table A.J, with or without Zircaloy channels, and 
meeting the following specifications 

a CladdIng type	 ZR or stainless steel (S5) as specIfied In Table A.3 for 
the applicable fuel assembly array/class 

b Maximum planar-average InitIal As specltled In Table A.3 for the applicable fuei 
enrrchment. assembly array/class 

c Initial maxImum rod enrichment	 As specifIed In Table A.3 for the applIcable fuel 
assembly array/class 

d. Post-irradiation cooling time, average
 
burnup, and minimum initial
 
enrichment per assembly:
 

'- ZR clad. An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified in 
Table A.7, except for (1) array/class 6x6A, 6x6C, 7x7A, 
and 8x8A fuel assemblies, which shall have a cooling 
time ~ 18 years, an average burnup ~ 30,000 
MWD/MTU, and a minimum initial enrichment> 1.8 
wt% 235U, and (2) array/class BxBF fuel assemblies, 
which shall have a cooling time ~ 10 years, an average 
burnup ~ 27,500 MWD/MTU, and a minimum initial 
enrichment ~ 2.4 wt% 235U. 

ii.	 55 clad: An assembly cooling time after discharge ~ 16 years, 
an average burnup ~ 22,500 MWD/MTU, and a 
minimum Initial enrichment> 3.5 wt% 235U 

e .Decay heat per assembly: 

i.	 ZR Clad: {272 Watts, except for array/class 8XBF fuel 
assemblies, which shall have a decay heat ~ 83.5 
Watts. 

a. SS Clad:	 ~3 WaNs 

f. Fuel assembly length:	 ~ 176.2 inches (nominal design) 

g. Fuel assembly width:	 ~ 5.85 Inches (nominal design) 

h. Fuel assembly weight:	 ~ 700 Ibs, including channels 



Appendix A - Certificate of Compliance 9261, Revision 6 

Table A.1 (Page 3 of21) 
Fuel Assembly Limits 

"	 MPC MODEL: MPC-68 (continued) 

A	 Allowable Contents (continued) 

2	 Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed In 
damaged fuel containers. Uranium oXide BWR damaged fuel assemblies shall meet the criteria 
specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C. 7x7A. or 8x8A. and meet the 
following specifications 

a Cladding type
 

b MaxImum planar-average InitIal
 
ennchment
 

c Initial maxImum rod ennchment
 

d.	 Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e Fuel assembly length' 

1. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified In Table A.3 for the applicable fuel 
assembly array/class. 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

An assembly post-irradiation cooling time? 18 
years, an average burnup ~ 30,000 MWD/MTU, and 
a minimum initial enrichment> 1.8 wt% 235U. 

~ 135.0 inches (nominal design) 

~ 4.70 inches (nominal design) 

~ 550 lbs, including channels and damaged fuel 
container 

A-3 of 40 
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Appendix A - Certificate of Compliance 9261. Revision 6 

Table A.1 (Page 4 of21)
 
Fuel Assembly Limits
 

~~-~--------------

MPC MODEL. MPC-68 (contInued) 

A	 Allowable Contents (continued) 

3	 Mixed oXIde (MOX), BWR Intact fuel assemblies. with or wIthout Zlrcaloy channels MOX BWR 
Intact fuel assemblies shall meet the criterra specified In Table A.3 for fuel assembly array/class 
6x6B and meet the following speCIfications 

a Cladding type	 ZR 

b.	 MaxImum planar-average Initial As specified In Table A.3 for fuel assembly 
enrichment· array/class 6x6B 

c.	 InitIal maximum rod enrichment As specified In Table A.3 for fuel assembly 
array/class 6x6B. 

d. Post-irradiation cooling time, average An assembly post-irradiation cooling time ~ 18 
burnup. and minimum initial years, an average burnup ~ 30,000 MWD/MTIHM, 
enrichment per assembly: and a minimum Initial enrichment ~ 1.8 wt% 735U for 

the UO] rods. 

e. Fuel assembly length:	 ~ 135.0 Inches (nominal design) 

f. Fuel assembly width:	 .:: 4.70 inches (nominal design) 

g. Fuel assembly weight:	 .:: 400 Ibs, including channels 
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Table A.1 (Page 5 0121) 
Fuel Assembly Limits 

MPC MODEL. MPC-68 (continued) 

A	 Allowable Contents (continued) 

4	 Mixed oXide (MaX), BWR damaged fuel assemblies. wIth or without Z,rcaloy channels. placed In 
damaged fuel containers MaX BWR damaged fuel assemblies shall meet the criteria specified In 
Table A.3 for fuel assembly array/class 6x68 and meet the following specifications 

a Cladding type
 

b Maximum planar-average initial
 
enrichment·
 

c Initial maximum rod enrichment:
 

d. Post-irradiation cooling time. average 
burnup, and minimum initial 
enrichment per assembly' 

e Fuel assembly length 

1. Fuel assembly width: 

g Fuel assembly weight: 

ZR
 

As specified In Table A.3 for array/class 6x68
 

As specified in Table A.3 for array/class 6x68.
 

An assembly post-irradiation cooling time ~ 18
 
years, an average bumup ~ 30,000 MWO/MTIHM.
 
and a minimum initial enrichment> 1.8 wt% 235U for
 
the UO" rods.
 

~ 135.0 Inches (nominal design)
 

~ 4.70 inches (nominal design)
 

~ 550 Ibs. including channels
 

A-5 of 40 



Appendix A - Certificate of Compliance 9261. Revision 6 

Table A.1 (Page 6 of21) 
Fuel Assembly Limits 

"	 MPC MODEL. MPC-68 (continued) 

A	 Allowable Contents (continued) 

5	 Thana rods (ThO? and UO?) placed In Dresden Unit 1 Thana Rod Canisters (3S shown In Figure 
1 2 11 A of the HI-STAR 100 System SAR, RevIsion 12) and meetIng the following specifications 

a Cladding type	 ZR 

b Composition	 98.2 wt. % Th02 , 1 8 wt % U02 with an enrichment 
of 93.5 wt. % 23SU 

c Number of rods per Thana Rod < 18
 

Canister.
 

d. Decay heat per Thoria Rod Canister:	 < 115 Watts 

e.	 Post-irradiation fuel cooling time and A fuel post-Irradiation cooling time ~ 18 years and an 
average burnup per Thoria Rod average burnup ~ 16,000 MWO/MTIHM. 
Canister. 

f. Initial heavy metal weight:	 ~ 27 kg/canister 

g Fuel cladding 0.0.:	 > 0.412 Inches 

h. Fuel cladding 1.0.:	 ~ 0.362 inches 

I. Fuel pellet 0.0.:	 ~ 0.358 inches 

J. Active fuel length:	 < 111 inches 

k. Canister weight:	 ~ 550 lbs, Including fuel 

B.	 Quantity per MPC: Up to one (1) Dresden Unit 1 Thoria Rod Canister plus any combination of
 
damaged fuel assemblies in damaged fuel containers and intact fuel assemblies, up to a total of 68.
 

C.	 Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68. 

D.	 Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C, or 8x8A) with one 
Antimony-Beryllium neutron source are authorized for loading in the MPC-68. The Antimony-Beryllium 
source material shall be in a water rod location. 
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Table A.1 (Page 7 0(21) 
Fuel Assembly Limits 

III.	 MPC MODEL. MPC-68F 

A	 Allowable Contents 

Uramum oXide, BWR Intact fuel assemblies, with or wIthout Z,rcaloy channels UranIum oXIde BWR 
Intact fuel assemblies shall meet the criteria specified In Table A.3 for fuel assembly array/class 
6x6A, 6x6C. 7x7A, or 8x8A and meet the follOWing specIfIcations 

a CladdIng type 

b Maximum planar-average Initial
 
enrichment·
 

c. Initial maximum rod enrichment: 

d.	 Post-irradiation coohng time, average 
burnup, and minimum initIal 
enrichment per assembly: 

e	 Fuel assembly leng'lh 

Fuel assembly width: 

g Fuel assembly weight· 

ZR 

As specified In Table A.3 for the applicable fuel 
assembly array/class 

As specified In Table A.3 for 'the applicable fuel 
assembly array/class. 

An assembly post-inadiation cooling time ~ 18 
years, an average burnup ~ 30,000 MWD/MTU, and 
a minimum initial enrichment ~ 1B wt% 73oU. 

~ 176.2 Inches (nominal design) 

~ 5.B5 inches (nominal design) 

~ 400 Ibs, including channels 
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Table A.1 (Page B of21) 
Fuel Assembly Limits 

III	 MPC MODEL: MPC-68F (continued) 

A	 Allowable Contents (continued) 

2	 Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed In 
damaged fuel containers Uranium oXide BWR damaged fuel assemblies shall meet the criteria 
specified In Table A.3 for fuel assembly array/class 6x6A, 6x6C. 7x7A. or 8x8A. and meet the 
following specifications 

a	 Cladding type ZR 

b Maximum planar-average InitIal	 As specified In Table A 3 for the applicable fuel 
enrichment·	 assembly array/class 

c.	 Initial maximum rod enrichment As specified in Table A.3 for the applicable fuel 
assembly array/class. 

d. Post-irradiation cooling time, average An assembly post-irradiation cooling time ~ 18 
burnup, and minimum initial years, an average burnup .:: 30,000 MWD/MTU, and 
enrichment per assembly: a minimum initial enrichment ~ 1.8 w1% 23!>U. 

e Fuel assembly length	 .:: 135.0 Inches (nominal deSign) 

Fuel assembly width ~	 4.70 inches (nominal design) 

g. Fuel assembly weight:	 .:: 550 Ibs, including channels 
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Table A.1 (Page 9 of21)
 
Fuel Assembly Limits
 

III MPC MODEL MPC-68F (contInued) 

A Allowable Contents (continued) 

3 Uranium oXide, BWR fuel debris, WIth or without Zircaloy channels. placed m damaged fuel 
contaIners The ongmal fuel assemblIes for the uranIum OXIde BWR fuel debrrs shall meet the 
criteria specifIed In Table A.3 for fuel assembly array/class 6x6A. 6x6C. 7x7A. or 8x8A. and meet 

the followrng speCificatIons 

ZR a CladdIng type 

As specified In Table A.3 for the applicable OrigInal 
b Maximum planar-average InitIal 

fuel assembly array/class 
enrichment. 

As specified in Table A.3 for the applicable angInal 
c. Initial maxImum rod enrichment: 

fuel assembly array/class.
 

An assembly post-irradiation cooling time ~ 18

d. Post-irradiation cooling time, average 

years, an average burnup ~ 30,000 MWD/MTU, and
burnup, and minimum initial 

a minimum initial enrichment ~ 1.8 wt% 735U for the 
enrichment per assembly: 

original fuel assembly 

~ 135.0 inches (nomInal design) e.	 Fuel assembly length: 

~ 4.70 inches (nominal design)f Fuel assembly wIdth. 

~ 550 Ibs, Including channels g. Fuel assembly weight 
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Table A.1 (Page 10 of21) 
Fuei Assembly Limits 

III MPC MODEL MPC-68F (continued) 

A Allowable Contents (continued) 

4 Mixed oXIde (MOX). BWR Intact fuel assemblies, wIth or without Zircaloy channels. MOX BWR 
Intact fuel assemblies shall meet the Criteria speCified In Table A.3 for fuel assembly array/class 
6x6B and meet the following specificatIons 

a Cladding type
 

b Maximum planar-average Initial
 
enrrchment·
 

c Initial maxImum rod ennchment·
 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly' 

e. Fuel assembly length: 

1. Fuel assembly width. 

9 Fuel assembly weight: 

ZR 

As specified In Table A. 3 for fuel assembly 
array/class 6x6B. 

As specified in Table A.3 for fuel assembly 
array/class 6x6B. 

An assembly post-irradiation cooling time ~ 18 
years, an average burnup ~ 30,000 MWD/MTIHM, 
and a minimum initial enrichment> 1.8 wt% 235U for 
the U02 rods. 

~ 135.0 Inches (nominal design) 

~ 4 70 inches (nominal design) 

~ 400 Ibs, including channels 
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Table A.1 (Page 11 of21) 
Fuel Assembly Limits 

III	 MPC MODE L MPC-68F (continued) 

A	 Allowable Contents (contInued) 

5	 Mixed oXIde (MOX). BWR damaged fuel assemblies, with or wIthout Zircaloy channels, placed 
In damaged fuel containers MOX BWR mtact luel assemblies shall meet the cntena speCified In 

Table A3 for fuel assembly array/class 6x6B and meet the following specIfications 

a Cladding type 

b.	 Maximum planar-average Initial
 
enrichment
 

c. Initial maximum rod enrichment· 

d.	 Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e Fuel assembly length 

f. Fuel assembly width' 

g. Fuel assembly weight· 

ZR 

As specified In Table A. 3 for array/class 6x68 

As specified In Table A 3 for array/class 6x6B 

An assembly post-irradiation cooling time ~ 18 
years, an average burnup .:: 30,000 MWO/MTIHM, 
and a minimum initial enrichment ~ 1.8 w1% 23SU for 
the U02 rods. 

~ 135.0 Inches (nominal design) 

~ 4.70 inches (nominal design) 

.:: 550 Ibs, including channels 
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Table A. 1 (Page 12 of21 ) 
Fuel Assembly Limits 

I"	 MPC MODEL: MPC-68F (continued) 

A	 Allowable Contents (continued) 

6	 Mixed oXide (MOX), BWR fuel debns, with or without Zircaloy channels. placed In damaged fuel 
containers The anginal fuel assemblies for the MOX BWR fuel debris shall meet the criteria 
specified In Table A.3 for fuel assembly array/class 6x6B and meet the following specifications 

a Cladding type 

b.	 Maximum planar-average InitIal 
ennchment 

c. Initial maxImum rod ennchment. 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e.	 Fuel assembly length: 

1.	 Fuel assembly width: 

g.	 Fuel assembly weight: 

ZR 

As specified In Table A.3 for ongmal fuel assembly 
array/class 6x6B 

As specified In Table A.3 for anginal fuel assembly 
array/class 6x6B. 

An assembly post-irradiation cooling time ~ 18 
years, an average burnup ~ 30,000 MWD/MTIHM. 
and a minimum initial enrichment> 1.8 wt% 735U for 
the UO" rods in the anginal fuel assembly 

~ 135.0 inches (nominal design) 

2 4.70 inches (nominal design) 

2 550 Ibs, Including channels 
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Table A.1 (Page 13 of21) 
Fuel Assembly Limits 

III MPC MODEL' MPC-68F (continued) 

A Allowable Contents (continued) 

7 Thana rods (Th02 and U02) placed In Dresden Unit 1 Thana Rod CanIsters (as shown In FIgure 
1 2 11 A of the HI-5TAR 100 System SAR. RevIsIon 12) and meeting 'the following specifications 

a Cladding Type
 

b Composition
 

c Number of rods per Thana Rod
 
Canister
 

d. Decay heat per Thoria Rod Canister: 

e.	 Post-irradiation fuel cooling time and 
average burnup per Tharia Rod 
Canister: 

f. Initial heavy metal weight: 

g. Fuel cladding 0.0.: 

h. Fuel cladding 1.0. 

t. Fuel pellet 0.0. 

J. Active fuel length: 

k Canister weight 

ZR 

98.2 wt. % ThO,. 1 8 wt % UO;J with an enrichment 
of 93.5 wt % 23S U 

< 18 

< 115 Watts 

A fuel post-irradiation cooling time ~ 18 years and an 
average burnup.::... 16,000 MWO/MTIHM 

~ 27 kg/canister 

~ 0.412 inches 

< 0.362 inches 

~ 0.358 inches 

< 111 inches 

.:: 550 Ibs, including fuel 
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Table A.1 (Page 14 of21) 
Fuel Assembly Limits 

III	 MPC MODEL MPC-68F (continued) 

B	 Quantity per MPC 

Up to four (4) damaged fuel containers containing uranium oXIde or MaX BWR fuel debrrs The 
remainIng MPC-68F fuel storage locations may be filled with array/class 6x6A, 6x6B, 6x6C. 7x7A. and 
8xBA fuel assemblies of the following type, as applicable 

Uranrum oXide BWR Intact fuel assemblies
 
2 MOX BWR Intact fuel assemblies,
 
3 Uranium oXIde BWR damaged fuel assemblies placed In damaged fuel containers,
 
4 MOX BWR damaged fuel assemblies placed In damaged fuel containers, or
 
5 Up to one (1) Dresden UnIt 1 Thona Rod Canister
 

C	 Fuel assemblies with stainless steel channels are not authorized for loading In the MPC-68F. 

o	 Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C or 8xBA) with one
 
Antimony-Beryllium neutron source are au~horized for loading in the MPC-68F. The Antimony­

Beryllium neutron source material shall be in a water rod location.
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Table A.1 (Page 15 of21)
 
Fuel Assembly Limits
 

IV MPC MODEL: MPC-24E 

A Allowable Contents 

Uranium oXide, PWR Intact fuel assemblies listed In Table A.2 and meeting the following 
specifications 

a Cladding type	 ZR or stainless steel (55) as specified In Table A 2 
for the applicable fuel assembly array/class 

b MaXImum InItial enrIchment	 As specified In Table A 2 for the applicable fuel 
assembly array/class 

c Post-Irradiation cooling time, average
 
burnup, and mlnrmum Initial enrichment
 
per assembly
 

I.	 ZR clad. Except for TroJan plant fuel, an assembly post­
irradiation cooling time, average burnup. and 
minimum initial enrichment as specified In Table A.4 
or A.5, as applicable. 

il. 55 clad	 An assembly post-Irradiation cooling time, average 
burnup, and minimum initial ennchment as specifIed 
In Table A.6, as applicable. 

iii Trojan plant fuel	 An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.8. 

iv Trojan plant non-fuel hardware and Post-irradiation cooling time, and average burnup as 
neutron sources specified in Table A.9 

d Decay heat per assembly 

ZR Clad	 Except for TroJan plant fuel, decay heat ~33 Watts. 
Trojan plant fuel decay heat: ~725 Watts 

II. 55 Clad:	 ~488 Wat1s 

e. Fuel assembly length:	 .:: 176.8 inches (nominal design) 

1. Fuel assembly width:	 .:: 8.54 inches (nominal design) 

9 Fuel assembly weight·	 ~ 1,680 Ibs. including non-fuel hardware and neutron 
sources 
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Table A.1 (Page 160(21)
 
Fuel Assembly Limits
 

IV	 MPC MODEL: MPC-24E 

A	 Allowable Contents (continued) 

2	 Trojan plant damaged fuel assemblies meeting the applIcable crIteria lIsted In Table A.2 and 
meeting the following specifications. 

a CladdIng type	 ZR 

b MaXimum InitIal enrIchment	 3 7% '~"U 

c Fuel assembly post-IrradiatIon cooling An assembly post-Irradiation cooling time, average 
time, average burnup, decay heat, and burnup, and Initial enrichment as speCified In Table 
minimum Initial enrichment per A.8 
assembly 

Decay Heat: ~725 Watts 

d. Fuel assembly length:	 .:: 169.3 inches (nomInal design) 

e. Fuel assembly width:	 .:: 8.43 inches (nominal design) 

Fuel assembly weight·	 .:: 1,680 Ibs, Including DFC or Failed Fuel Can 

B	 Quantity per MPC' Up to 24 PWR intact fuel assemblies. For Trojan plant fuel only, up to four (4)
 
damaged fuel assernblies may be stored in fuel storage locations 3, 6, 19, and/or 22. The remaIning
 
MPC-24E fuel storage locations may be filled with Trojan plant intact fuel assemblies.
 

c	 Trojan plant fuel must be transported in the custom-designed Trojan MPCs with the MPC spacer
 
Installed. Fuel from other plants is not permitted to be transported in the Trojan MPCs.
 

o	 Except tor Trojan plant fuel, the fuel assemblies shall not contain non-fuel hardware or neutron sources. 
Trojan intact fuel assemblies containing non-fuel hardware may be transported in any fuel storage 
location. 

E	 Trojan plant damaged fuel assemblies must be transported in a TrOjan FaIled Fuel Can or a Holtec 
damaged fuel container designed for Trojan Plant fuel. 

One (1) Trojan plant Sb-Be and lor up to two (2) Cf neutron sources in a Trojan plant intact fuel 
assembly (one source fuel assembly) may be transported in anyone MPC. Each fuel assembly 
neutron source may be transported in any fuel storage location 

Fuel debris is not authorized for transport in the MPC-24E. 

-f	 Trojan plant non-fuel hardware and neutron sources may not be transported in the same fuel storage 
location as a damaged fuel assembly 
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Table A.1 (Page 17 of21)
 
Fuel Assembly Limits
 

~~~~~~-~--------------

V MPC MODEL MPC-24EF 

A Allowable Contents 

Uranium oXIde, PWR intact fuel assemblies listed in Table A.2 and meeting the following 
specifications 

a CladdIng type 

b MaxImum InItial enrIchment 

c Post-IrradiatIon coolIng tIme, average 
burnup, and mInImum Initial enrichment 
per assembly 

I. ZR clad. 

ii 55 clad 

iii Trojan plant fuel: 

iv	 Trojan plant non-fuel hardware and 
neutron sources: 

d.	 Decay heat per assembly' 

a. ZR Clad 

b. 55 Clad: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR or stainless steel (55) as specified In Table A2 
for the applicable fuel assembly array/class 

As speCIfIed In Table A 2 for the applicable fuel 
assembly array/class 

Except for Trojan plant fuel, an assembly post­
irradiation cooling time, average burnup, and 
minimum initial enrichment as specified in Table A.4 
or A.5, as applicable. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.6, as applicable. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.8. 

Post-irradiation cooling time, and average burnup as 
specified in Table A.9. 

Except for Trojan plant fuel, decay heat :c:;833 Watts. 
Trojan plant fuel decay heat: 5:725 Watts. 

5488 Wa"s 

~	 176.8 inches (nominal design) 

~ 8.54 inches (nominal design) 

.2 1,680 Ibs, Including non-fuel hardware and neutron 
sources. 
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Table A.1 (Page 18 of21) 
Fuel Assembly Limits 

V MPC MODEL MPC-24EF 

A Allowable Contents (contInued) 

2 Trojan plant damaged fuel assemblies meetIng the applicable criteria listed In Table A.2 and 
meeting the follOWing specifIcations 

a CladdIng type ZR 

b Maximum Initial enrichment 

c Fuel assembly post-IrradiatIon cooling 
time, average burnup, decay heat, and 
minimum Initial enrichment per assembly 

d. Fuel assembly length: 

e. Fuel assembly width: 

1. Fuel assembly weight 

An assembly post-Irradiation cooling time, average 
burnup, and Inltral enrichment as specified In Table 
A.8
 

Decay Heat: ~725 Watts
 

.:: 169.3 inches (nominal design)
 

~ 8.43 Inches (nominal design)
 

.:: 1,680 Ibs, Including DFC or Failed Fuel Can.
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Table A.1 (Page 19 of21) 
Fuel Assembly Limits 

V MPC MODEL: MPC-24EF 

A Allowable Contents (continued) 

3 Trojan Fuel Debris Process Can Capsules and/or Trojan plant fuel assemblies classified as fuel 
debris. for which the original fuel assemblies meet the applicable criteria listed In Table A.2 and 
meet the followIng specifIcatIons 

a Cladding type 

b MaXimum InitIal enrichment 

c Fuel debris post-IrradIation cooling 
time. average burnup, decay heat. and 
minimum initIal enrichment per 
assembly: 

d. Fuel assembly length: 

e Fuel assembly width 

1. Fuel assembly weight: 

ZR 

Post-Irradiation cooling tIme, average burnup, and 
initial enrichment as specified In Table A.8 

Decay Heat: 5:725 Watts 

5. 169.3 inches (nominal design) 

5. 8.43 inches (nominal design)
 

~ 1.680 Ibs. including DFC or Failed Fuel Can.
 

B. Quantity per MPC: Up to 24 PWR intact fuel assemblies. For TrOjan plant fuel only. up to four (4) 
damaged fuel assemblies. fuel assemblies classified as fuel debris, andlor Trojan Fuel Debris Process 
Can Capsules may be stored in fuel storage locations 3, 6. 19. andlor 22. The remaining MPC-24E F 
fuel storage locations may be filled with Trojan plant intact fuel assemblies. 

C. Trojan plant fuel must be transported in the custom-designed Trojan MPCs with the MPC spacer 
installed. Fuel from other plants is not permitted to be transported in the Trojan MPCs. 

o Except for TrOjan plant fuel, the fuel assemblies shall not contain non-fuel hardware or neutron sources 
Trojan intact fuel assemblies containing non-tuel hardware may be transported in any fuel storage 
location. 

E. Trojan plant damaged fuel assemblies. fuel assemblies classified as fuel debris. and Fuel Debris 
Process Can Capsules must be transported in a Trojan Failed Fuel Can or a Holtec damaged fuel 
container designed for Trojan Plant fuel. 

F. One (1) Trojan plant Sb-Be and lor up to two (2) Cf neutron sources in a Trojan plant intact fuel 
assembly (one source fuel assembly) may be transported in anyone MPC. Each fuel assembly 
neutron source may be transported in any fuel storage location. 

:; Trojan plant non-fuel hardware and neutron sources may not be transported in the same fuel storage 
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locatIon as a damaged fuel assembly. 
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Table A.1 (Page 20 of 21) 
Fuel Assembly Limits 

VI MPC MODEL MPC-32 

A Allowable Contents 

Uranium oXIde. PWR rntact fuel assemblies In array/classes 15x 150. E, F and Hand 17x 17A B 
and C lIsted rn Table A 2 and meeting the following specIfications 

ZR 
a Claddmg type 

b MaxImum Initial enrichment·	 As specified in Table A.2 for the applicable fuel 
assembly array/dass. 

c. Post-irradiation ~0f>'ing time, maximum An assembly post-i~tion cooling time, average 
average burnup-,4nd miRiJnwtp initial burnup, a~injmum iaitial enrichment as specified 
enrichment p¢r4issembly:. ,. in Table 1':~'Of A.11, as applicable. 

d M,nimum avetare burnup per ~mbly CalcLAatpd:value as a funttion of initial enrichment 
(Assembly Burnup shall be contrtlJed per See T8"'6' A.12. 
Subsection 1.2.3.7.2 of ~ S~_is. ,.:,.'. " 
hereby includ8d'hy ref~_e) _.';>~ f ~ ~ 1 ~ 11>~·~. 

, . .... -.~\:: -;0. " ' ' ,," ~!j '.: '"~.'~ l' " .;' ,	 ;N..... 

e Decay heal per asSembly: . t:.}~25~ . 
Fuel assembly length:	 ~ 176.8·~n~es (nominal design) 

g. Fuel assembly width:	 ~ 8.54 inches (nominal design) 

'0 ~h. Fuel assembly weight:	 t\680 fbs 

Operating parameters during Irradiation of the assembly (Assembly operating parameters shall 
be determined per Subsection 1.2.3,7.1 of the SAR, which is hereby included by reference) 

Core ave. soluble boron concentration: ~	 1,000 ppmb 

Assembly ave. moderator temperature:	 ~ 601 K for array/classes 15x15D, E, F, and H 
~ 610 K for array/classes 17x17A, B, and C 
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Assembly ave. specific power	 .2 47.36 kW/kg-U for array/classes 15x15D, E, F, and 
H 
.2 6161 kW/kg-U for array/classes 17x17A, S, and C 

Table A 1 (Page 21 of 21)
 
Fuel Assembly Limits
 

VI	 MP C MODEL MPC-32 (contInued) 

B Quantity per MPC Up to 32 PWR Intact fuel assemblies 

C Fuel assemblies shall not contain non-fuel hardware 

o	 Damaged fuel assembli~nd fuel debris are not auth orized for transport in MPC-32. 

E.	 Trojan plant fuel is not·permitted t9 be transported in the MPC-32. 
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Table A.2 (Page 1 of 4) 
PWR FUEL ASSEMBL Y CHARACTERISTICS (Note 1) 

Fuel Assembly 14x14E14x14A 14x14B 14x14C 14x14D 
Array/Class
 

Clad Matenal
 ZrZR ZR ZR SS 
(Note 2)
 

DesIgn InItial U
 
< 407 < 407 < 4 2 ~ < 400 < 206 

(kg/assy ) (Note 3,i
 

Initial Ennchment
 
~ 4.6 (24) ~ 4.6 (24) ::= 46 (24) ~ 4.0 (24)

(MPC-24, 24E. and 
~ 5.0 

24EF) 
~ 5.0 (24EJE F) ~ 50 (24E/E F) ~ 50 (24E/E F) ~ 5.0 (24E/E F)

(wt % n~U)
 

No. of Fuel Rod
 179 179 176 ~180 173
Locations
 

Fuel Clad 0.0. (in.) ~, ~ 0.400
 ~ 0.3415~ 0.417 ~ O,MP 

< 0.3514Fuel Clad 1.0 (in.) ~0.3175~ 0.$90 

Fuel Pellet Oia (in.) ~ 0.3444 ~ 0.3130 
• .-:" t r 7 . ...' 

Fuel Rod Pitch (in.) Note 6~ q.'~'J' i i -~ 0.580 
~"''-'.~ . 

..~".JActive Fuel 
~ 150 ~:s..1:. " .. ~ 102Length (in.)
 

No. of GUIde Tubes
 17 16 o 
..,;;

. l ;. 
Guide Tube 

N/A~ 0:017 ~ 0.017 ~ 0.038 ~ 0.0145
Thickness (in.) 
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Table A.2 (Page 2 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
Array/Class 

15x15A 15x15B 15x15C 15x15D 15x15E 15x15F 

Clad Material 
(Note 2) 

ZR ZR ZR ZR ZR ZR 

Design Initial U 
(kg/assy ) (Note 3) 

< 464 < 464 < 464 < 475 < 475 < 475 

Initial Enrichment 
(MPC-24, 24E, and 
24EF) 
(wt % n~U) 

~ 4 1 (24) 

.:: 4 5 
(24E/EF) 

~ 4 1 (24) 

.:: 4.5 
(24E/E F) 

~ 4 1 (24) 

.:: 45 
(24E/E F) 

~ 4 1 (24) 

.:: 4.5 
(24EIEF) 

~ 4 1 (24) 

< 45 
(24E1EF) 

.:: 4 1 (24) 

~ 4.5 
(24E/EF) 

Initial Enrichmenl 
(MPC-3?2, 
(wt. % 2 U) 
(Note 5) 

No. of Fuel Rod 
Locations 

Fuel Clad 0.0. (in.) 

Fuel Clad 1.0 (in.) 

Fuel Pellet Dia. 
(in.) 

Fuel Rod Pi1ch (in.) 

Active Fuel Length 
(in.) 

No. of Guide 
andJor Instrument 
Tubes 

• 

WA N/A N/A (Note 5) 
" ., 

~;t! 
.,-­

~:? 
204 - -·20-4 ~ lOB 

\.a..~ '( 

~.~~r_' 
I ;'

~0.41B > n.417 - ? 0.430- .+~" ~,: 
I"') ,,.,,. ........\. .J~ ~ ";'"' ~ ~ ~ !" ,~ .A 

~ 0.3660 ..j rt .:: 0.313i, • i " · P~l ~p~ <O-.f~- .f 

(-\ .' ~. ~, I 
.. 

-~;~
.:. "-;'.-1 . ~ 

"<~"",580 ,,'j 7,t~ 
'~,~ ~~ ~~- "

-\l~ ,4 • '. ""<._­

.::l(5~ 
\ ' ," , ..~ ~< 0.568 

.' 

.:: 0.563 < b.563- , ~) -

'I.~ 
-, 

.:: 160.:: 150 .:: 150 .:: 150 

~t 

~ 
,,':;. 

1';i 
21 21 21 17 

(Note 5) 

WB 

~·.(}~42B 

< M790 
-:: 
... r! 

t .... 
'! 0.3707 

.:: 0.568 

.:: 150 

17 

(Note 5) 

208 

~ 0.428 

.:: 0.3820 

.:: 0.3742 

.:: 0.568 

.:: 150 

17 

Guide/Instrument 
1ube Thickness 
(in.) 

~ 0.015 ~ 0.015 ~ 0.0165 ~ 0.0150 ~ 0.0140 ~ 0.0140 
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Table A.2 (Page 3 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
Array/ Class 

Clad Matenaf 
(Note 7) 

DeSign InitIal U 
(kgJassy ) (Note 3) 

InItial Ennchmenl 
(MPC-24. 24E. and 
24EF) 
(wt % 73~U) 

15x15G 

ss 

< 470 

~ 4.0 (24) 

~ 4.5 
(24EIEF) 

15x15H 

ZR 

< 47~ 

~ 3..8 (24) 

< 42 
(24E/E F) 

16x16A 

ZR 

< 443 

~ 4.6 (24) 

< 5.0 
(24E/E F) 

17x17A 

ZR 

< 467 

~ 4.0 (24) 

< 44 
(24E1EF) 

17x178 

ZR 

< 467 

:40(24) 

< 4.4 
(24E/EF) 
(Note 7) 

17x17C 

ZR 

< 474 

~ 4 0 (24) 

< 4 4 -
(24E/E F) 

Initial Enrichmenl 
(MPC-32) 
(wt. % Z35U) 
(Note 5) 

NJA·, .(Note 5) N/A .·~oie 5) ~Note 5) (Note 5) 

No. of Fuel Rod 
Locations 

204 
~ ;;. /'~ 
~: tl08 236 \;:.' 264 
-!c~ L ,IT·. 

264 

Fuel Clad 00 (in) 

Fuel Clad 1.0. (in.) 

Fuel Pellet Dia. (in.) 

Fuel Rod Pitch (in.) 

Active Fuel 
Lengttl (in.) 

',.'~ 0.563 

,,! .. 
~ 0.568 

~ 150 

~ 0.360 

~o 

~ 0.372 

~Jl.3310 

"'_ ~ 0.3232 

~ 150 

:> 0.377 

~ 0.3330 

~ 0.3252 

< 150 

No. of Guide andJor 
Instrument Tubes 

21 

, . ~:., 

17-~'; ~~ (NU- 4) 25 25 25 

Guide/Instrument 
Tube 
Thickness (in.) 

~ 0.0145 ~ 0.0140 ~ 0.0400 ~ 0.016 ~ 0014 ~ 0.020 
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Table A.2 (Page 4 of 4)
 
PWR FUEL ASSEMBL Y CHARACTERISTICS (Note 1)
 

Notes 

All dimensions are design nomInal values Maximum and mInimum dimensions are 
specIfied to bound variations In design nominal values among fuel assemblies within a given 
array/class 

ZR Designates cladding material made of ZIrconium or Zirconium alloys 

3	 Design initial uranium weight IS lheJ10minal uranil.JlThW€lQht speCIfied for ear;h assembly by 
the fuel manufacturer or reador 'USer. For each PWR fuel assembly, the total uranium 
weIght limit specified In tJ);s-mble may be increased up to 2.0-per(:ent for comparison with 
users' fuel records to account for manufacturer tolerances 

4	 Each guide tube r~ces fOUT fuel rods. 

5.	 Minimum burnu,~~and maXi;Ji"'"~iti8' enricb~ent as s~ed in Table A.12. 

6	 This fuel assen'\tly array/c1as~' . '!es only the, Ind~~ loint Unit 1 fueJ assembly. This fuel 
assembly has ~ pitches in d , 's~dors ofltle~~ly These ptmhes are 0.441 
Inches and 0.453- mches '~+-. ~. -, 1 .' ­

:l -'" 
.J.!;

7	 TrOJan plant-spe~ tuer,1$. . ne~ arraY/Cla!ls 17x 178 and will 
be tra nsported irt1ffa cust()fll1O~onedjfq;Ul~~~~-.:J canist~.. The Trojan MPC­
24EJEF design is ~borized~to 'transport " uel with a maximum initial 
enrichment of 3.7 Y)(o;o 23~U. 

? 
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Table A.3 (Page 1 of 5) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
Array/Class 

6x6A 6)(68 6x6C 7x7A 7x78 8x8A 

Clad Matenal 
(Note 2) 

ZR ZR ZR ZR ZR ZR 

DesIgn Initial U 
(kgJassy ) (Nole 3) 

< - 110 < 110 < 110 < 100 < 195 .: 170 

MaxImum planar· 
average Imtia I 
enrichment 
(w1 % 73~U) 

< 2 7 

.=:: 2 7 for the 
U07 IOds. 

See I'*7te 4 
for MOX 

rods 

.:::27 .::: 2 7 < 42 .::: 2 7 

Initial Maximum Rod 
Enrichment 
(wt.% 2J5U) 

.::: 4.0 .::: 4.0 .:::40 .::: 5.5 .::: 5.0 .::: 4.0 

No. of Fuel Rod 
Locations 

Fuel Clad 0.0 (in.) 

Fuel Clad 1.0 (in.) 

Fuel Pellet Dia. (in.) 

'\~3635 or 36 • ~ to ~ 

"M ods) 
-... 

~~<., .~ 05550 

.' ;.j-..: 
~~.4;6U(-d p.5105 ~ 

t ~" 

~O.~ ~ 0.4820 
. f/ 

" -36 .-' 49.. 
t 

"i 
j' 

'f 

.~ q.~~'... y ~ 04860 

I ~-' .~:4!<l 

;~ ~ {'..,j I ~.. ~_ 

}!• .> • .1] 

~~ 0.4110.~ 0-4880 

0·. 

49 

~ [).!>630 

. 

~'{).4990 

~/ 

~ 0,4910 

I 

63 or 64 

> 04120 

~ 0.3620 

~ 0.3580 

Fuel Rod Pitch (in.) ~ 0710 ,5:0Jl0 
" .~ 

< 0.740 
~:f: ..~ 

.::: 0.631 ~ 0.738 .::: 0.523 

Active Fuel 
length (in.) 

~ 120 ~ 120 < 77 5 < 80 < 150 < 120 

No. of Water Rods 
(Note 11) 

1 or 0 lorO 0 0 0 1 or 0 

Water Rod 
Thickness (in.) ~O ~O N/A N/A NlA ~O 

Channel 
Thickness (in.) 

~ 0.060 .::: 0.060 ~ 0.060 .::: 0.060 ~ 0.120 ~ 0.100 
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Table A.3 (Page 2 of 5) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
Array/Class 

8x8B 8x8C 8x80 8x8E 8x8F 9x9A 

Clad Matenal 
(Note 2) 

ZR I ZR ZR 2R ZR ZR 

Design InitIal U 
(kgJassy) (Note 3) 

< 18~ < 18~ < 
-
18~ < 

-
18~ < 

-
18~ < 

-
177 

Maximum planar-
average initial 
ennchment 
(wt % 23~U) 

< 4 2 ~ 42 < 4.2 < 4.2 < 40 < 4 ;; 

Initial Maximum Rod 
Enrichment 
(wt.% 73!lU) 

No of Fuel Rod 
Locations 

Fuel Clad 0.0 (in.) 

Fuel Clad 1.0. (in.) 

Fuel Pellet Dia. (in.) 

~ 5.0 ~5.0 ~ 5.0 ~aO 

.. 
'. I ' , ... ...,:: 

l' -. ,,' 

~ 
; L-q>- 63 or 64 6() or 61 :',< 

'" ....l. 
..L . ­

.£.~ 
,' .... ~. 

,. 

~0.4840 ~ O. . ; -..000 . ~ 0.4930 
i '. 

,~ - i '. f .1J'J 

•.,r·o Lgi­ ~~ J i . ,,'. ~~ >-, L<9-0-4295 ;­ ~- ., ~, 1i! ._~ 
r;j:' ~.? 

~ 0.41~/, ~ 0.4160 ~O.4'4b ~ 0.4160 
: ---, 

~ 5.0 

64 

~ 04576 

~:o-.3996 

~ 0.3913 

~ 5.0 

74/66 
(Note 5) 

~ 0.4400 

~ 0.3840 

~ 0.3760 

Fuel Rod Pitch (in.) ~ 0.642 ~ O~1 '.~~ 
" 
~O~ ~ 0.640 ~ 0.609 ~ 0.566 

Des'9n Active Fuel 
Length (in) 

~ 150 < 150 ~ 150 < 150 ~ 150 < 150 

No. of Water Rods 
(Note 11) 

lorO 2 
1 - 4 

(Note 7) 
5 

N/A 
(Note 12) 

2 

Water Rod 
Thickness (in.) 

~ 0.034 > 0.00 > 0.00 ~ 0.034 ~ 0.0315 > 0.00 

Channel 
Thickness (in.) 

~ 0.120 ~ 0.120 ~ 0.120 ~ 0.100 ~ 0.055 ~ 0.120 
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Table A.3 (Page 3 of 5)
 
BWR FUEL ASSEMBL Y CHARACTERISTICS (Note 1)
 

Fuel Assembly 
Array/Class 

9x9B 9x9C I 9x9D 
9x9E 

(Note 13) 
9x9F 

(Note 13) 
9x9G 

Clad Material 
(Note 2) 

ZR ZR ZR ZR ZR ZR 

DesIgn Initial U 
(kg/assy ) (Note 3) 

< 177 < 
-

177 <­
~ 

177 < 
. 

177 < 177 < 
~ 

177 

Maximum planar· 
average initial 
enrichment 
(wt.% 23!>U) 

< 4 2 ~ 4 2 < 4 2 ~ 4.0 < 40 ~ 4.2 

Initial Maximum 
Rod Enrichment 
(wt.% ]35U) 

No of Fuel Rods 

Fuel Clad 0,0, (in,) 

Fuel Clad I.D. (in.) 

Fuel Pellet Dia, 
(in.) 

~ 5.0 I p_O 
...., 

c' : 
:;,. 

~ " 
~. 72 ~(-t .:.. 

,-- ­ .}:./>-,....... 
-"'"k 

~O 4330 ~ 0.4230-' 
• '.t.­

r<" ..~. ~ ..~ ... .
\.... ..-" 

'-.l. ~o~ ~~(,~jB10 

~ 

~ 0.37«iJ < 0.3565"".­

~ 5.0 -~.5.0 

-
..t. 

!~ 
79 tt .( 76"

;i 

... -­
.,...r' 

" 
.......7 

?'{j. .eW-W" :.~.; , 
~ 0.4170 

j a ; -; 
I ,s.;; 

f r I I. : ~., I~o~! 6' 
~ - ,.~.. -, 

~.~ , 

"'TJ 
~ 0.3565 ~0.3~ 

~... ':. 

~ 5.0 

76 

~ 0.4430 

-
'--.' ~ 0.3860 

~ 0,3745 

~ 5.0 

72 

~ 0.4240 

~ 0,3640 

~ 0.3565 

Fuel Rod Pitch (in,) ~ 0.572 

• I 
).,'< 

~ OJ}72 l 1tJ.57f2 
..l~+ 

~ 0.572 ~ 0.572 ~ 0.572 

Design Active Fvel 
Length (in.) 

~ 150 ~ 150 ~ 150 ~ 150 < 150 ~ 150 

No. of Water Rods 
(Note 11) 

1 
(Note 6) 

1 2 5 5 
1 

(Note 6) 

Water Rod 
Thickness (in.) 

> 0,00 ~ 0.020 ~ 0,0300 ~ 0.0120 ~ 0,0120 ~ 0.0320 

Channel 
Thickness (in.) 

~ 0.120 ~ 0.100 < 0.100 ~ 0.120 ~ 0.120 ~ 0.120 
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Table A.3 (Page 4 of 5) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 10x10A 10x10B 10x10C 10x10D 10x10E 
Array/Class 

Clad Matenal (Note 2) ZR 2R ZR 55 SS 

DesIgn Initial U 
< 186 < 186 -< 186 < 125 ~ 125 

(kgJassy.) (Note 3) 

MaxImum planar 
average In,tJal ~ 4 I ~42 < 42 < 40 < 4.0 
enrichment (wt % 2::'~U) 

Initial Maximum Rod 
~ 5.0 ~50 ~ 5.0 ~ 5.0 ~SO

Enrichment (wt.% 23~U) 

No 01 Fuel Rod 92178 91/83 (Note 9) 96 100 96 
Locations (N8t~ B) ~ 

Fuel Clad 0.0. (in.) ~ O.4~\~ ~ 0.3957 ~~~ ~ ().3Q60 ~ 0.3940 

Fuel Clad l.D. (in.) -~~ < 0.35~·~ [1 I~ 0.3400 L r-... 
~O~ ~ 0.3500 

-;.,... - <.... -.' -: .­

Fuel Pellet Dia (in) ~ 0'.3<455"" ~ .~ ·.~~4 ~O~O ~ 0.3430.­ le.. .~...;;. {). 0 
I~~ • 

~~D 
.;., y .... J ~. r ~l. :-. ••.,. 

Fuel Rod Pitch (in.) .J. ~ "1 ). : 
~ . Ii ' ~ 0.488 ", ~O~ ~ 0.557 

~;lI{~ • ._'1 I J " ,~' 
- •.>r 

Design Active Fuel 
rr­

~';~4y. .:,', ~t . ' 
, . l( . < 1 ~ 83 ~ 83length (in.) ... L.F; --­ 'J - ~ \j~~ "t..-'''''=J1 I 

: 

No 01 Water Rods (Note ~ 

'iI." 

Sf!e 10)
11 ) 

2 1 (Note ~ 0 4 
• "'',1 ~ 

Water Rod Thickness 
c-" /'; 

(in.) 
~O.~O > 0.00 > 0.031 N/A ~ 0.022 .... ... :if: 

·~.1)t ~!! 
Channel Thickness (in.) ~ 0.120 ~ 0.055 ~ 0.080 ~ 0.080 
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Table A.3 (Page 5 of 5)
 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
 

Notes' 

All dimensions are design nominal values Maximum and minImum dimensions are 
specified to bound variations In desIgn nominal values among fuel assemblies within a given 
array/class 

2	 ZR desIgnates claddrng matenal made trom ZIrconium or Zirconium alloys 

3	 Design Initial uranium weight IS Jhe.+Jlanium 'Neight speafied tor each assembly by the fuel 
manufacturer or reacto; user. For each BWR fuel assembly, the total uranium weight limit 
specified In this table may Oe increased up to 1 5% for comparison with users' fuel records 
to account lor manufacturer's tolerances 

4.	 ~ 0.63~ wt. % 23SLtjW1d ~ .1.57f3 wt. % total fissile plutonium (239Pu aRd 241PU), (wt. % of total 
fuel weight, I.e., ~02 plus ~). 

~.,	 ~ !"t­

5. This assembly tlass containst7~t:fuel rods; 661u~h rods and 8 partialleng'lh rods 
c ~	 .....' 

6	 Square, replacing nine fuel (ods~ '''t. ' 

7.	 Variable .; .' ., ;1 ' ' 

8. This assembly c1ll~:cont~tsi~,~J\,lI1~frods ~ 14 partial length 
rods. ~-<' 1 ~ .' .~
 

\ '~~
 

9.	 This assembly class C~~t:l~ 91 totalluel ~OOS. 83 IUIII~ngth rtld~ and 8 partial length rods. 

10. One diamond-shaped wate'r rod !&placing the fo~r ce~f fuel rods and four rectangular
 
water rods dividing the assemblYlnto.r .d~s.
 

11. These rods may be sealed at both ends and contain Zr material in lieu of water. 

12. This assembly IS known as "QUAD~" and has four rectangular water cross segments 
dividing the assembly into four quadrants. 

13. For the SPC 9x9-5 fuel assembly, each fuel rod must meet either the 9x9E or 9x9F set of 
limits for dad 0.0., clad J.D., and pellet diameter. 
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Table A.4 

FUEL ASSEMBL Y COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
 
MPC-24/24EJ24/EF PWR FUEL WITH ZIRCALOY CLAD AND
 

WITH NON-ZIRCALOY IN-CORE GRID SPACERS
 

Post-irradiation 
Cooling Time 

(years) 

> 9 

> 11 

> 13 

~15 

-2 18 

Assembly Burnup 
(MWD/MTU) 

:5. 24,500 

~ 29,500 

~ 34,500 

~ 39,500 

Assembly Initial 
Enrichment 

(wt. % U-235) 

> 2.3 

> 2.6 

~ 3,2 

> 3.4 

. , 
. ..{~ . 

·t ... 
. 

· - ...;.. 
,. ~~. ;-, ~ ..: :. ~~ 

FUEL ASSEM8U'·COOL1tJ~· '. .' . ~r£--.-. MIN/~~ ENRICHMENT 
MPC-~;EJ24EFPWR FU,

" 
. .ltH _ ALOY C~ AND

9"i ZIRCALOY·lN.-CQRE GRI "SPA~5 
,--. '. .' 

1 .J t_ ',.. 

Post-irradiation 
Cooling Time 

(years) 

>6 

\""UM~uPY 

~ 24,500 

Assembly Initial 
Enrichment 

(WI. % U-235) 

> 2.3 

> 7 ~ 29,500 :> 2.6 

>9 ~ 34,500 > 2.9 

:> 11 ~ 39,500 :> 3.2 

> 14 ~ 44,500 :> 3.4 

A-32 of 40 



Appendix A - Certificate of Compliance 9261, Revision 6 

Table A.6
 

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
 
MPC-24/24E/24EF PWR FUEL WITH STAINLESS STEEL CLAD
 

Post-irradiation Assembly Initial
Assembly Burnup

Cooling Time Enrichment
(MWINt1JU)

(years) (wt. % U-235) 

> 19 .:: 30,000 > 3 1 

> 24 .:: 40,000 > 3 1 

;~ J 

''7 ; 

, , 
-~ ...... 

POS'-irra'dl~ ~""bly InitialAssembly Burnup
Cooling TI e °E nrichment

(MWD/MTU)
(years) (wt. % U-235)

..J... h.~" 
.,~ .:: li50d>8 > 2.1 

>9 .:: 29,500 > 2.4 

> 11 .:: 34,500 ~ 2.6 

> 14 .:: 39,500 ~ 2.9 

> 19 ~ 44,500 > 3.0 
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Table A.8 

TROJAN PLANT FUEL ASSEMBLY COOLING, AVERAGE BURNUP, 
AND MINIMUM ENRICHMENT LIMITS (Note 1) 

Post-irradiation Cooling 
Time (years) 

Assembly Burnup 
(MWD/MTU) 

Assembly Initial 
Enrichment 
(wt. % 23~U) 

~6 ~2,00O ;i3 09 

236 S37,500 22,6 

236 S30,00O 221 

NOTES,
 

1, Each fuel assembfy must onlY, ~et one set of limits (i.e., fIDe row)
 
7 " ' 

, ~ ,­,. 
...... ." Ta~A.9 ? 
~ I .- ~ 

TROJAN PLANT NO"-~Jdmw~NEUTRON SOURCES 
'CO '\~tU\ hi IMITS 

, 
~ , ....­.'~..,s.. , .:;.' ". 

.~ ..
r~''- ., 

Type of HardvJer9 or -:rJ1
i 

~l.J,: 
~r
~ Pos,t.Jrradiation Cooling~~., -..~..,. ~ th .....;>1.Neutron Soutee .. ~:1··1.( .... If,' -' 

_~~~1".. 

~.i-~. 

, 
,-' ­.··l >/ l '. 

BPRAs ~ .~ .', 
~5,998 

Time 
(Years) 

~4 

~1 

;;E 

~4 

~9 

~ 

/' 
I 

TPDs 

RCCAs 

Cf neutron source 

Sb-Be neutron source with 4 
source rods, 16 burnable 

poison rods, and 4 thimble 
plug rods 

Sb-Be neutron source with 4 
source rods, 20 thimble plug 

rods 

4'~\'" ~~ 1.~~2.t67~ 
"." ~ r­

~25,515 

~5,998 

~5,361 

~8,547 

,: 

'. 
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Table A.10 

FUEL ASSEMBL Y COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT MPC-32
 
PWR FUEL WITH ZIRCAL OY CLAD AND WITH NON-ZIRCALOY IN-CORE GRID SPACERS
 

Post· irradiation 
cooling time 

(years) 

Assembly burnup 
(MWD/MTU) 

Assembly Initial 
Enrichment 

(wt. % U-235) 

~2 Q4,500 ;;23 

234 ~g.~OO 
, .. 

;;26 

~6 ~4,500 ;;2.9 

~9 ~g.500 ~.2 

220 ~2,500 ;;B. 4 

MPC-32 
~CAL~-CO~~RIDSPACERS 

• oC .. 

~ 10" " ,~~~ 

~sembly Initial 
Enrichment 

(years) (wt.% U·235) 

~.3
 

~.6
 

~2
 ~.9
 

~4
 

534.500 

;;B. 2539,500 

~4,500~9 
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Table A.12 

FUEL ASSEMBL Y MAXIMUM ENRICHMENT AND MINIMUM BURNUP REQUIREMENTS 
FOR TRANSPORTATION IN MPC-32 

Fuel Assembly 
ArraylC lass 

Configur 
ation 

(Note 2) 

Maximum 
Enrichment 

(wt.% u­
235) 

Minimum Burnup (B) as a Function of 
Initial Enrichment (E) (Note 1) (GWD/MTU) 

15)( 150, E, F, H A 4,65 B =(1 6733r EJ - ( 18 72rE.+(80 5967 rE-88 3 

B 4.38 B =(2 175tE 3-(23.355rE'+(94 77rE-9995 

C 448 B =(1 9517rE J -(21.45rE'+(89.1783)'"E-94.6 

0 4.45 B =(1.93rE 3-(21.095YE'+(87.785)*E-93.06 

17x17A,B,C A 4.49 B =(1.08tE 3-(12.25tE7+(60.13rE-70.86 

B 4.04 8 =(1.1YE 3-(11.56tE 2+(56.6)*E-62.59 

C 4.28 8 =(1.36)*E 3-(14.83)*E 2+(67.27rE-72.93 

0 4.16 B =(1.4917rE 3 
-( 16.26rE'+ (72 .9883rE -79 7 

NOTES: 

1. E =InitIal enrtchment (e.g., 10r 4.05 wt.% . E =4.05) 

2. See TableA.13. 

3. Fuel Assemblies must be cooled 5 years or more. 
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Table A.13
 

LO ADING CONFIGURATIONS FOR THE MPC-32
 

CONFIGURATION 

A 

B 

c 

o 

ASSEMBLY SPECIFICATIONS 

Assemblies that have not been located In any cycle under a 
control rod bank that was permItted to be Inser1ed dUring full 
power operation (per plant operating procedures): or 
Assemblies that have been located under a control rod bank 
that was permil8dto ge Inser1ed dUring full power operatIon 
(petpllmt 'operi3rtng prdted.nr.es). but where ,t can be 
demonstrated. based on opem~ records. that the insertIon 
never exceeded 8 Inches from the top of the active length 
during full power operation 

• 

• 

• :Qf ~··j2""'. .RisIn'~-' -ket, up~assemblies can be 
from COre ~, .. '. Wtl ._ Ywer~ted under a control 
rod bank, that 'was ''Permitted to beJr,;erted more than 8 

inches during full power opera~ location under such a 
c0nkl>' rod bank is Iimiteq,.1D 20 GWD/MTU of the assembly 

• Thefe~~~liel1n the basket must satisfy the 
same co'naitiohS as specified for configuration A. 

• Of the 32 assemblies in a basket. up to 8 assemblies can be 
from core locations where they were located under a control 
rod bank, that was permitted to be inserted more than 8 
inches during full power operation. location under such a 
control rod bank is limited to 30 GWD/MTU of the assembly. 

• The remaining assemblies in the basket must satisfy the 
same conditions as specified for configuration A. 
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REFERENCES: 

Holtec International Report No HI-951251, Safety AnalysIs Report for the Holtec InternatIOnal 
Storage, Transport, And Repository Cask System (HI-STAR 100 Cask System), RevIsion 12. 
dated October 6, 2006 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

WASHINGTON. DC 20555-0001 

SAFETY EVALUATION REPORT
 

Docket No. 71-9261
 
Model No. HI-STAR 100 Package
 

Certificate of Compliance No 9261
 
Revis Ion No 6
 

SUMMARY 

By letter dated January 23, 2009. Holtec InternatIonal requested renewal of Ceniflcate of 
Compliance No 9261 for the Model No HI-5TAR 100 Holtec InternatIonal dId not request any 
changes to the package desIgn. or operating procedures. acceptance tests and maIntenance 
program of the package The certifIcate has been renewed for an additIonal five year period 

EVALUATION 

By letter dated January 23. 2009, Holtec International requested renewal of Certificate of 
Compliance No. 9261 for the Model No. HI-5TAR 100. Ho/tec International did not request any 
changes to the package design, or operating procedures, acceptance tests and maintenance 
program of the package. The staff reviewed the package application dated October 9. 2006, in 
support of the renewal request and determined that the documentation was available and 
complete 

A new ConditIon No. 11 was added to clarify that fIssIle material IS not authortzed for air
 
transport SInce the package was not evaluated per the reqUIrements of 10 CFR 71.55(1).
 

A new Condition No. 12 was added to replace Condition No 11 in Revision NO.5 of the
 
certificate and aI/ow the previous reVISIon of the certificate to be used for a period of
 
approximately one year.
 

A new Condition No. 13 was added to replace Condition No. 12 in Revision NO.5 of the
 
certificate and change the expiration date to March 31, 2014.
 

Table A-12 of Appendix A to the certificate was revised to correct typographical errors in the
 
equations for configuration C 01 fuel assemblies with eIther a 15x 15 or a 17x 17 array
 

CONCLUSION 

The certificate has been renewed for a five year term. These changes do not affect the ability of 
the package to meet the requirements of 10 CFR Part 71. 

Issued with Certificate of Compliance No. 9261, Revision No.6, 
on ft.be~) J~ .2009. 


